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[POST COLLISION RESTRAINTS 
CONTROL MODULE] 



Cross Reference To Related Applications 

The present invention is related to U.S. Patent Application (Attorney Docket 201 - 
0333) entitled "Impact Sensor Post Collision Notification System" filed simultaneously 
herewith and incorporated by reference herein. 

Background of Invention 

[0001] The present invention relates generally to automotive vehicle safety systems, and 
more particularly to a method and apparatus for time-stamping and indicating 
restraint deployment events within an automotive vehicle. 

[0002] Currently, many vehicles have a restraints control module (RCM), which controls 
of the safety-related restraint systems in a vehicle. The RCM receives collision signals 
from various impact sensors, during a collision, and determines whether to activate a 
restraint to decrease the potential of an operator injury during the collision. The 
restraint may be an air bag, a pretensioner, or other restraint known in the art. The 
RCM also stores the number of times the vehicle has been in a collision. 

[0003] RCM systems record fault information that is present when a deployment event 
occurs, which can be cleared by a technician. Clearing the information prevents 
existence of any historical data on vehicle impact sensors and the RCM itself. 
Historical data on the impact sensors and the RCM can provide information as to the 
status and condition of these devices and allows a determination to be made as to 
whether the devices should be serviced or replaced. RCM systems are incapable of 
permanently maintaining a relationship between time of deployment and any faults 
that may have been present during time of deployment. 
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[0004] Historical data on the impact sensors and the RCM may also aid in discovering 

sustained damage to these devices that may otherwise be undetectable. Although, the 
impact sensors and the RCM may be capable of surviving a collision multiple times, 
undetectable damage may cause them to not operate as originally designed. 

[0005] It would therefore be desirable to develop an improved RCM that stores time and 
fault information during a deployment. This information may allow a trained 
technician or an owner of a vehicle to better understand the status of the impact 
sensors and the RCM of a vehicle so as to determine whether service or replacement is 
necessary, thereby providing a safer vehicle. 

Summary of Invention 

The foregoing and advantages thereof are provided by a method and apparatus 
for indicating and storing time stamp information of deployment events. A restraints 
control module (RCM) for a vehicle is provided including a memory device. The 
memory device stores a deployment time of a deployment event. A controller is 
electrically coupled to the memory device and deploys a restraint in response to a 
collision signal and stores the deployment time in the memory device. A method of 
time stamping and indicating a deployment event within an automotive vehicle, having 
a RCM, is also provided. 

One of several advantages of the present invention is that it provides an apparatus 
for indicating when an RCM has been on a vehicle that has been in a collision. This 
allows an operator or technician to determine whether the RCM should be serviced or 
replaced. 

Another advantage of the present invention is that it stores deployment time and 
fault time information. Deployment time and fault time may then be analyzed to 
determine whether an impact sensor, a restraint, or the RCM needs to be serviced or 
replaced. 

Furthermore the stored information can not be erased, reset, or overwritten. 
Therefore, when the RCM is installed into a second vehicle the operator or technician 
of the second vehicle is able to determine the history of the RCM. 
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[0010] Moreover, the present invention promotes increased safety by decreasing the use 
of impact sensors, restraints, and RCMs that need servicing or replacement. 

[001 1] The present invention itself, together with attendant advantages, will be best 
understood by reference to the following detailed description, taken in conjunction 
with the accompanying figures. 

Brief Description of Drawings 

[001 2] For a more complete understanding of this invention reference should now be had 
to the embodiments illustrated in greater detail in the accompanying figures and 
described below by way of examples of the invention wherein. 

[001 3] Figure 1 is a schematic block diagram of a restraints control module system for a 
vehicle in accordance with an embodiment of the present invention. 

[0014] Figure 2 is a logic flow diagram illustrating a method of time stamping and 
fh indicating deployment events for a vehicle in accordance with an embodiment of the 

W present invention. 

jjj Detailed Description 

Q [001 5] While the present invention is described with respect to an apparatus and method 
i-- for time stamping and indicating deployment events within an automotive vehicle the 

42 following apparatus and method is capable of being adapted for various purposes and 

is not limited to the following applications: automotive vehicles, restraint systems, 
restraint control modules (RCMs), impact sensors, or other sensor applications. 

[001 6] In the following description, various operating parameters and components are 
described for one constructed embodiment. These specific parameters and 
components are included as examples and are not meant to be limiting. 

[001 7] Referring now to Figure 1 , a schematic block diagram of an RCM system 1 0 in 

accordance with an embodiment of the present invention is shown. The system 10 is 
shown within an automotive vehicle 12. The system 10 includes a RCM 14, impact 
sensors 16, an indicator 18, and deployable restraints 20. 
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RCM 14 may be a microprocessor based controller such as a computer having a 
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central processing unit, a memory device (RAM and/or ROM) 22, and associated inputs 
and outputs operating in cooperation with a communications bus. RCM 14 may be a 
portion of a main control unit, such as a main vehicle controller, or be a stand-alone 
controller. The RCM 14 stores deployment information as to when electrical current is 
supplied to any deployable device within the automotive vehicle as well as the 
duration of the deployment event. RCM 1 4 may have logic to determine whether the 
impact sensors 1 6 are functioning properly and determine whether to allow the 
sensors to continue to function or not. The RCM 14 also stores fault times when the 
system 10 is not fully functional. The RCM 14 may contain a comparator 24 for 
comparing deployment times with fault times. 

The RCM 14 permanently records a time stamp of its lifetime operating minutes 
and sets a permanent fault when there is a collision event that results in a deployment 
of a deployable device. The time stamp includes information about when the 
deployment energy was supplied to a deployable device and allows a comparison to 
be performed between the time stamp and other time stamps corresponding to faults 
within the system 10. The comparison provides a vehicle occupant or a technician 
information as to when a fault is present at the time of a deployment. The permanent 
fault causes the indicator 1 8 to indicate indefinitely that the RCM 1 4 was at some 
point in time in a vehicle that has been involved in a collision. Although, the RCM 14 
may function after a collision as long as it is not broken, the indicator signals a vehicle 
occupant that the RCM 14 should be removed from the vehicle 1 2 and replaced 
according to a vehicle service manual. 

[0020] The impact sensors 1 6 and the deployable restraints 20 may be of various type 

and style. Impact sensors 16 may include front, side, rear, and oblique impact sensors 
or other impact sensors known in the art. The deployable restraints 20 may include air 
bags, pretensioners, seat systems, or other safety restraint devices. 

[0021] 

The indicator 1 8 may be a pulsating indicator, a light bulb, an LED, a fluorescent 
light, an audible signal, a visual signal, a 7-segment display, an analog gage, a digital 
meter, a video display, a hazard light, or various other indicators known in the art. 
Indicator 18 may indicate various information including: whether the RCM has been 
serviced, a fault when the RCM is malfunctioning, the location of an impact sensor, 
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status of an impact sensor, a fault when an impact sensor is malfunctioning, or 
various other related information. When the indicator 1 8 is indicating a fault the RCM 
1 4 continues functioning unless it is not capable of doing so. - 

[0022] Referring now to Figure 2, a logic flow diagram illustrating a method of time 

stamping and indicating deployment events for the vehicle 1 2 in accordance with an 
embodiment of the present invention is shown. A deployment event refers to the 
length of time during which a deployable restraint is operating. Through-out the 
described method the RCM 1 4 may signal the indicator 1 8 of any faults detected. 

[0023] In step 50, during a collision involving the vehicle 1 2 at least one impact sensor of 
impact sensors 16 is activated. 

[0024] In step 52, the impact sensor generates a collision signal in response to the 
sensed collision. The collision signal is then transferred to the RCM 14. 

CP [0025] In step 54, the RCM 1 4 determines, in response to the collision signal, if the 



magnitude of the collision signal is above a predetermined value and, if so, activates a 
^ deployable restraint. The RCM may store the power draw from the activated 

U| deployable restraint throughout the deployment event. The stored data of the power 

~ draw may be later used in evaluating collision data and determining status of the 

M components in system 10. The RCM 14 then proceeds to steps 56 and 58. 

m 

J? [0026] In step 56, the deployment time is stored in memory 22. The deployment time 
includes the start time of the deployment event and the duration of the deployment. 
The deployment time may also include other times such as the deployment end time. 

[0027] In step 58, the RCM 1 4 determines that a fault has occurred and stores the fault 
time. 

[0028] In step 60, the RCM 14 compares the deployment time with the fault time. When 
the deployment time and the fault time correspond the RCM determines that a 
deployable restraint may have been prevented from functioning properly and indicates 
a fault on indicator 1 8. When an air bag is deployed the RCM 14 automatically 
indicates a fault on the indicator 1 8 until the RCM is serviced or replaced. 

[0029] | n step 62 f the RCM indicates the deployment time corresponding with the fault 
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The present invention provides a method and device for assuring that historical 
data stored in a RCM memory is not undesirably erased, reset, or overwritten as to 
prevent unknowing use of these devices under an assumption that they are virgin 
devices. The historical data includes information related to impact sensors, the RCM, 
and deployable restraints that have been on a vehicle that has been involved in a 
collision. 

The present invention in so doing, further provides increased vehicle safety by 
promoting the use of properly functioning restraint system devices. The present 
invention therefore, also informs an operator that a restraint system device may need 
servicing and potentially that the operated vehicle, assuming it has all original factory 
devices, has been involved in a collision. The operator may upon gathering this 
information choose to have the vehicle and/or devices serviced or replaced and use 
the information with discretion when purchasing the vehicle. 

The above-described method, to one skilled in the art, is capable of being 
adapted for various purposes and is not limited to the following applications: 
automotive vehicles, restraint systems, restraint control modules (RCMs), impact 
sensors, or other sensor applications. The above-described invention may also be 
varied without deviating from the true scope of the invention. 
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